p53 Transactivates the phosphatase MKP1 through both intronic and exonic p53 responsive elements.
The tumor suppressor p53 protein can negatively regulate mitogen-activated protein kinase (MAPK) signaling via the induction of MAPK phosphatases. We have recently described that MKP1, a member of the MAPK phosphatase family, is transcriptionally regulated by p53 via a p53 responsive element located in the second intron of the MKP1 gene. Here, we identify an additional p53 responsive element located in the third exon of the MKP1 gene. We demonstrated in reporter gene assays that p53 binds to this exonic element and transactivates MKP1. Furthermore, we showed that this exonic responsive element could be bound by p53 both in vitro and in vivo as demonstrated by gel shift and ChIP assays, respectively. Mutation of either exonic or intronic site resulted in a ~50% decrease in luciferase reporter activity, and loss of both sites completely abrogated p53-dependent transcription of MKP1. These results suggest that each element sufficiently confers p53 responsiveness and that both elements are required for its full activation. Thus, our results provide the mechanism by which p53 controls transcription of the MKP1 gene.